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Surrnary
In  t h i s  t hes i s  a t t en t i on  i s  f ocused  on  the  oe rmeab i l i za t i on  o f  t he
outer  membrane of  Escheríchía col í .  In  chapter  2 a new procedure is
p resen ted  wh jch  enab les  t he  t rans fe r  o f  nac romo lecu les  (e .  g .  DNA,
lysozyme) across the outer  membrane of  Escheríchía col í .  The method
is based on a Ca2+-competence procedure,  EDTA t reatment  and a heat
shock .  The  EDTA concen t ra t i on  used  was  espec ia l l y  c ruc ia l  i n
fac i l j t a t i ng  ou te r  membrane  pe rmeab i l i za t j on ;  t he  necessa ry  EDTA
concen t ra t i on  was  a  f unc t i on  o f  t he  ce l l  dens i t y  i n  t he
pe rmeab i l i za t i on  p rocedu re .  Unde r  op t imum cond i t i ons  abou t  1000
mo lecu les  o f  l y sozyme pe r  F .  co l í  ce l l  we re  su f f i c i en t  t o  conve r t
t h e  c e l l s  t o  s p h e r o p l a s t s .  T h j s  i s  a  l y s o z y m e / c e l l  r a t j o  w h j c h  j s
abou t  100 - i 000  l ess  t han  tha t  used  i n  t he  mos t  sphe rop las t i ng
p rocedu res  desc r i bed  to  da te .  The  sphe rop las t s  f o rmed  by  t h i s  me thod
were  ab le  t o  recove r  and  fo rm co lon jes  on  aga r  p la tes .
I n  chap te r  3  t he  recove r i ng  sphe rop las t s  a re  s tud ' i ed  f u r the r .  I t
appea red  tha t  i n  i i qu id  g row th  med ja  a  sphe rop las t  suspens jon
exh ib i t ed  a  1ag  pe r i od  be fo re  exponen t i ona l  g row th  occu r red .
M ic roscop i c  ana l ys i s  o f  t he  ce l l s  du r i ng  t he  1ag  pe r i od  demons t ra ted
tha t  t he  sphe rop las t s  f j r s t  e l onga te  t o  rods  be fo re  i n i t i a t i ng
d i v i s i o n .
I n  o rde r  t o  unde rs tand  the  reason  fo r  t he  h igh  t rans fe r
e f f i c j e n c i e s  w e  o b t a j n e d  w i t h  l y s o z y m e  ( a n d  D N A ;  s e e  a p p e n d i x  I I ) ,  w e
inves t i ga ted  the  changes  wh ich  occu r red  j n  t he  ou te r  membrane  upon
the  pe rmeab i1  i z i ng  t r ea tmen t .
I n  chap te r  4  we  ana l yzed  the  componen ts  wh j ch  we re  re leased  j n to
the  ned jum upon  the  EDTA t rea tmen t .  L i popo l ysaccha r i des  (LPS) ,  ou te r
nembrane  p ro te ins  and  phospho l i p i ds  we re  l os t  f r om the  ou te r
membrane .  The re  seemed  to  be  a  soec i f i c  t h resho ld  va lue  fo r  EDTA
be fo re  t he  ou te r  membrane  l osses  occu r red  and  th i s  va lue  was
co r re la ted  to  t he  LPS s t ruc tu re .  The  ou te r  membrane  l osses  were
accompan ied  by  a  ve ry  l im i t ed  l eakage  o f  pe r i p l asm ic  p ro te ins .  Fewer
t h a n  1 %  o f  t h e  c e l 1 s  l y s e d .
In  chap te r  5  va r i ous  e lec t ron  m ic roscop i c  t echn iques  were  app l i ed
to  v i sua l i ze  t he  e f f ec t  o f  EDTA on  the  ou te r  membrane .
Immuno labe l i ng  o f  LPS  p r i o r  t o  and  a f t e r  t he  pe rmeab i l i z i ng
treatment  demonstrated that  LPS r jch and LPS poor patches are
formed.  0f ten the LPS enr iched patches form outer  membrane b lebs and
are sealed of f .  The process of  outer  membrane re lease is  accompanied
by  the  fo rma t j on  o f  a  doub le  l aye red  ou te r  membrane .  The  l jm i t ed
pe r i p l asm ic  l eakage  m igh t  be  exp la ined  by  t h i s  phenomenon .
To  ob ta in  an  i dea  abou t  t he  rena in ing  ou te r  membrane  su r face  o f
C a 2 + - E D T A  t r e a t e d  c e l l s ,  t h e  f u s i o n  c h a r a c t e r i s t i c s  o f  s u c h  c e l l s
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wj th  un i l ame ' l l a r  ves i c l es  (SUV)  we re  i nves t i ga ted .  Ca2+-compe ten t  [ .
co l í  ce l ls  were only able to fuse wj th l iposomes af ter  t reatment
w i th  EDTA.  The  fus jon  cou ld  be  sepa ra ted  i n to  l ow  pH- induced  and
Ca2+- jnduced  fus ion .  The  Ca2+- jnduced  fus ion  i s  p robab l y  f ac i l j t a ted
by two outer  membrane prote ins of  50 kDa and 58 kDa,  respect ive ly .
Remarkab l y ,  t he  l ow  pH- induced  fus jon ,  ou te r  membrane  pe rmeab i l i t y
to macronolecules and the re lease of  outer  membrane components
exhjb j ted a near ly  ident jca l  EDTA dependency,  suggest ing that  these
events are re lated.
In  t he  gene ra l  d i scuss ion  the  da ta  p resen ted  i n  chap te rs  4 ,  5 ,  and
6  a re  comb ined  and  a  poss ib le  pe rmeab i l i za t j on  mechan j sm i s
pos tu  I  a ted .
In the appendices the Ca2*-EDTA-heat  shock t reatment  was appl ied to
t rans fe r  pe r i p l asm ic  p ro te ins  and  DNA ac ross  t he  Gram-nega t i ve  ou te r
membrane.  Per ip lasmic prote in f ract ions were reconst j tu ted in to
rec ip ien t  bac te r i a  and  an  j nc reased  pe r i p l asm ic  enzyme ac t i v i t y
( l i pop ro te in  b ind ing  to  t he  pep t i dog l ycan  l aye r )  cou ld  be
demonstrated.  Futhermore,  in  th is  chapter  the ut i l i ty  of  the Ca2+-EDTA
treatment jn transfering DNA lnto Pseudononas and Escheríchía colí ts
demonstrated. The transfornation frequencies obtained with Pseudononas
was considerably h igher  ( tO3-t65;  compared to the values repor ted wi th
ea r l i e r  o rocedu res .
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